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Art Unit: 2815 

DETAILED ACTION 

This Office Action is in response to a Request for Continued Prosecution and amendment filed on 
July 8, 2002 on which Applicant amended claim 21 and added new claims 32-41. 



Claim Rejections - 35 USC § 102 
1. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 21, 29-34, 36-38, 40 and 41 are rejected under 35 U.S.C. § 102 (b) as being anticipated by 
Chen et.al. (U.S. Patent No. 5,472,896). With regard to Claim 21, Chen teaches a polysilicon 
layer (14), a metal-silicide layer (16) against the layer of polysilicon, the metal-silicide layer 
comprising a Group III or a Group V dopant (As) and a silicon-dioxide-containing dopant barrier 
layer (22) against the metal silicide layer, the metal-silicide layer comprising the only structure 
directly below and against the barrier layer. As clearly shown on figure 3f, the conductive line or 
gate stack portion of the semiconductor device that includes the polysilicon layer and the metal- 
silicide layer also includes a silicon-dioxide-containing dopant barrier layer over the metal-silicide 
layer, wherein the metal-silicide layer is "the only structure directly below and against the barrier 
layer" as claimed. 
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With regard to Claim 29, Chen teaches a silicon-dioxide-containing dopant barrier layer (22) that 
is elevationally above the metal-silicide layer (16). 

With regard to Claim 30, Chen teaches a metal-silicide layer (16) that comprises an elevationally 
uppermost surface relative to the polysilicon layer (14), and wherein a silicon-dioxide-containing 
dopant barrier layer (22) is against the uppermost surface. 

With regard to Claim 31, Chen teaches a metal-silicide layer (16) that comprises an elevationally 
uppermost surface relative to a polysilicon layer (14), the uppermost surface having a width 
dimension, and wherein a silicon-dioxide-containing dopant barrier layer (22) is against 
substantially the entire width of the uppermost surface. 

With regard to Claim 32, Chen teaches a polysilicon layer (14), a metal-silicide layer (16) against 
the layer of polysilicon, a doped metal-silicide layer, a silicon-dioxide-containing dopant barrier 
layer (22) against the metal silicide layer and the polysilicon layer, the metal-silicide layer and 
barrier layer having aligned respective sidewalls, as shown on figure 3f, the aligned respective 
sidewalls defining an entirety of a lateral width for the conductive line. 

With regard to Claim 33, Chen teaches a doped metal-silicide layer (16) comprising a Group III 
or a Group V dopant (As). 
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With regard to Claim 34, Chen teaches a silicon-dioxide-containing dopant barrier layer (22) that 
is against only the metal silicide layer in the conductive line or gate stack portion of the 
semiconductor device, as clearly shown on figure 3f. 

With regard to Claim 36, Chen teaches a poly silicon layer (14) supported by a substrate (10), a 
doped metal-silicide layer (16) supported by the polysilicon layer and a silicon-dioxide-containing 
dopant barrier layer (22) elevationally over the metal-silicide layer and the substrate, the barrier 
layer is against the metal-silicide layer only, with respect to the substrate and the metal-silicide, as 
clearly shown on figure 3f. 

With regard to Claim 37, Chen teaches a doped metal-silicide layer (16) comprising a Group III 
or a Group V dopant (As). 

With regard to Claim 38, Chen a polysilicon layer (14) that comprises a lateral width that is 
substantially equal to a lateral width of the conductive line. 

With regard to Claim 40, Chen teaches a metal-silicide layer (16) that comprises a lateral width 
that is substantially equal to a lateral width of the conductive line. 
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With regard to Claim 41, Chen teaches a silicon-dioxide-containing dopant barrier layer (22) that 
comprises a lateral width that is substantially equal to a lateral width of the conductive line. 

Claim Rejections - 35 VSC § 103 
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 22, 35 and 39 are rejected under 35 U.S.C. § 103 (a) as being unpatentable over Chen 
et.al. (U.S. Patent No. 5,472,896) in view of Ilg et al. (U.S. Patent No. 6,130,145). Chen, as 
stated supra, essentially disclose the claimed invention but fail to show, a concentration of dopants 
in the metal-silicide layer of at least 1 x 10E18 ions/cubic cm. With regard to Claims 22, 35 and 
39; Ilg discloses an insitu doped metal polycide which includes a polysilicon layer (230) and a 
metal-silicide layer (240) against the layer of polysilicon, wherein the metal-silicide layer 
comprises a Group III dopant (B) or a Group V dopant (P, As) and has a concentration of 
dopants of at least 1 x 10E18 ions/cubic centimeter. Therefore, it would have been an obvious 
modification to someone with ordinary skill in the art, at the time of the invention, to modify the 
structure as taught by Chen to include a metal-silicide layer with a concentration of dopants of at 
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least 1 x 10E18 ions/ cubic cm in a gate structure, as clearly suggested by Ilg, in order to lower 
the resistance of the metal-silicide layer. 

Claims 21, 22 and 29-41 are rejected under 35 U.S.C. § 103 (a) as being unpatentable over 
Kuroda (U.S. Patent No. 5,986,312) in view of Ilg et al. (U.S. Patent No. 6,130,145). With 
regard to Claim 21, Kuroda teaches a polysilicon layer (14), a metal-silicide layer (33) against the 
layer of polysilicon and a silicon-dioxide-containing dopant barrier layer (34) against the metal- 
silicide layer, wherein the metal-silicide layer comprises the only structure directly below and 
against the barrier layer, as clearly shown on figure 2. 

However, Kuroda fails to teach that the metal-silicide layer comprises a Group III or Group V 
dopant. Ilg teaches an insitu doped metal polycide which includes a polysilicon layer (230) and a 
metal-silicide layer (240) against the layer of polysilicon, wherein the metal-silicide layer 
comprises a Group III dopant (B) or a Group V dopant (P, As). Therefore, it would have been an 
obvious modification to someone with ordinary skill in the art, at the time of the invention, to 
modify the structure as taught by Kuroda to include the metal-silicide layer comprising a Group 
III or Group V dopant, as clearly suggested by Ilg, in order to lower the resistance of the metal- 
silicide layer. 
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With regard to Claim 22, a further difference between the claimed invention and Kuroda is, a 
doped concentration of 1 x 10E18 ions/cm3. Ilg discloses an insitu doped metal polycide which 
includes a poly silicon layer (230) and a metal-silicide layer (240) against the layer of poly silicon, 
wherein the metal-silicide layer comprises a Group III dopant (B) or a Group V dopant (P, As) 
and has a concentration of dopants of at least 1 x 10E18 ions/cubic centimeter. Therefore, it 
would have been an obvious modification to someone with ordinary skill in the art, at the time of 
the invention, to modify the structure as taught by Kudora to include a metal-silicide layer with a 
concentration of dopants of at least 1 x 10E18 ions/ cubic cm in a gate structure, as clearly 
suggested by Ilg, in order to lower the resistance of the metal-silicide layer. 

With regard to Claim 29, Kuroda teaches a silicon-dioxide-containing dopant barrier layer (34) 
that is elevationally above the metal-silicide layer (33). 

With regard to Claim 30, Kuroda teaches a metal-silicide layer (33) that comprises an 
elevationally uppermost surface relative to the polysilicon layer (14), and wherein a silicon- 
dioxide-containing dopant barrier layer (34) is against the uppermost surface. 

With regard to Claim 31, Kuroda teaches a metal-silicide layer (33) that comprises an 
elevationally uppermost surface relative to a polysilicon layer (14), the uppermost surface having 
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a width dimension, and wherein a silicon-dioxide-containing dopant barrier layer (34) is against 
substantially the entire width of the uppermost surface. 

With regard to Claim 32, Kuroda teaches a poly silicon layer (14), a metal-silicide layer (33) 
against the layer of polysilicon, a metal-silicide layer, a silicon-dioxide-containing dopant barrier 
layer (34) against the metal silicide layer and the polysilicon layer, the metal-silicide layer and 
barrier layer having aligned respective sidewalls, as shown on figure 2, the aligned respective 
sidewalls defining an entirety of a lateral width for the conductive line. 

However, Kuroda fails to teach that metal-silicide layer is doped. Ilg teaches an insitu doped 
metal polycide which includes a polysilicon layer (230) and a metal-silicide layer (240) against the 
layer of polysilicon, wherein the metal-silicide layer comprises a Group III dopant (B) or a Group 
V dopant (P, As). Therefore, it would have been an obvious modification to someone with 
ordinary skill in the art, at the time of the invention, to modify the structure as taught by Kuroda 
to include the metal-silicide layer that is doped, as clearly suggested by Ilg, in order to lower the 
resistance of the metal-silicide layer. 

With regard to Claim 33, a further difference between the claimed invention and Kuroda is, a 
doped metal-silicide layer (16) comprising a Group III or a Group V dopant (As). Ilg teaches an 
insitu doped metal polycide which includes a polysilicon layer (230) and a metal-silicide layer 
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(240) against the layer of polysilicon, wherein the metal-silicide layer comprises a Group III 
dopant (B) or a Group V dopant (P, As). Therefore, it would have been an obvious modification 
to someone with ordinary skill in the art, at the time of the invention, to modify the structure as 
taught by Kuroda to include the metal-silicide layer comprising a Group III or Group V dopant, 
as clearly suggested by Ilg, in order to lower the resistance of the metal-silicide layer. 

With regard to Claim 34, Kuroda teaches a polysilicon layer (14), a metal-silicide layer (33) 
against the layer of polysilicon and a silicon-dioxide-containing dopant barrier layer (34) against 
the metal-silicide layer, wherein the metal-silicide layer comprises the only structure directly 
below and against the barrier layer, as clearly shown on figure 2. 

With regard to Claim 35, a further difference between the claimed invention and Kuroda is, a 
doped concentration of 1 x 10E18 ions/cm3. Ilg discloses an insitu doped metal polycide which 
includes a polysilicon layer (230) and a metal-silicide layer (240) against the layer of polysilicon, 
wherein the metal-silicide layer comprises a Group III dopant (B) or a Group V dopant (P, As) 
and has a concentration of dopants of at least 1 x 10E18 ions/cubic centimeter. Therefore, it 
would have been an obvious modification to someone with ordinary skill in the art, at the time of 
the invention, to modify the structure as taught by Kudora to include a metal-silicide layer with a 
concentration of dopants of at least 1 x 10E18 ions/ cubic cm in a gate structure, as clearly 
suggested by Ilg, in order to lower the resistance of the metal-silicide layer. 
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With regard to Claim 36, Kuroda teaches a polysilicon layer (14) supported by a substrate (1 1), a 
metal-silicide layer (33) supported by the polysilicon layer and a silicon-dioxide-containing dopant 
barrier layer (22) elevationally over the metal-silicide layer and the substrate, and the barrier layer 
is against only the metal-silicide layer with respect to the substrate and the metal-silicide. 

However, Kuroda fails to teach that the metal-silicide layer is doped. Therefore, it would have 
been an obvious modification to someone with ordinary skill in the art, at the time of the 
invention, to modify the structure as taught by Chen to include the barrier layer is against the 
metal-silicide layer only, with respect to the substrate and the metal-silicide, as clearly suggested 
by Kuroda, in order to permit the implantation of dopants in other regions of the semiconductor 
device, for example, to create lightly doped diffusion regions. 

With regard to Claim 37, a further difference between the claimed invention and Kuroda is, a 
doped metal-silicide layer (16) comprising a Group III or a Group V dopant (As). Ilg teaches an 
insitu doped metal polycide which includes a polysilicon layer (230) and a metal-silicide layer 
(240) against the layer of polysilicon, wherein the metal-silicide layer comprises a Group III 
dopant (B) or a Group V dopant (P, As). Therefore, it would have been an obvious modification 
to someone with ordinary skill in the art, at the time of the invention, to modify the structure as 
taught by Kuroda to include the metal-silicide layer comprising a Group III or Group V dopant, 
as clearly suggested by Ilg, in order to lower the resistance of the metal-silicide layer. 
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With regard to Claim 38, Kuroda a polysilicon layer (14) that comprises a lateral width that is 
substantially equal to a lateral width of the conductive line. 

With regard to Claim 39, a further difference between the claimed invention and Kuroda is, a 
doped concentration of 1 x 10E18 ions/cm3. Ilg discloses an insitu doped metal polycide which 
includes a polysilicon layer (230) and a metal-silicide layer (240) against the layer of polysilicon, 
wherein the metal-silicide layer comprises a Group III dopant (B) or a Group V dopant (P, As) 
and has a concentration of dopants of at least 1 x 10E18 ions/cubic centimeter. Therefore, it 
would have been an obvious modification to someone with ordinary skill in the art, at the time of 
the invention, to modify the structure as taught by Kudora to include a metal-silicide layer with a 
concentration of dopants of at least 1 x 10E18 ions/ cubic cm in a gate structure, as clearly 
suggested by Ilg, in order to lower the resistance of the metal-silicide layer. 

With regard to Claim 40, Kuroda teaches a metal-silicide layer (33) that comprises a lateral width 
that is substantially equal to a lateral width of the conductive line. 

With regard to Claim 41, Kuroda teaches a silicon-dioxide-containing dopant barrier layer (34) 
that comprises a lateral width that is substantially equal to a lateral width of the conductive line. 
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Response to Arguments 

3. Applicant's arguments with respect to claims 21, 22 and 29-41 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Examiner Edgardo Ortiz (Art Unit 2815), whose telephone number is (703) 
308-6183. In case the Examiner can not be reached by a direct telephone call, you might call 
Supervisor Eddie Lee at (703) 308-1690. Any inquiry of a general nature or relating to the status 
of this application should be directed to the Group 2800 receptionist whose telephone number is 
(703) 308-0956. 
EO/AU2815 
8/23/02 

EDDIE LEE 

SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 




